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&..VVORKING ElfCTRODE POTENTIAL REFERENCE CmCUTT 
105...WORKtNG ELECTRODE VOLTAGE APPLYIMO 6ecnOH 
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^ (57) Abstract: A biosensor comprises a working electrode (101), a counter electrode (102) opposed to the woridng electrode (101), 
S a working electrode terminal (103) and a woridng electrode reference terminal (10) both connected to the working^electrode (101) 
S through wiring, and a counter electrode terminal (104) connected to the counter electrode (102) through wiring. The biosensor has 
^ at least a three-electrode structure, and hence measurement of an object substance can be done without influenced by the wiring 
W resistance of the counter electrode section. 
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i£^^ ^ V> Jtr 0 1?- > 7";^^ S M V^ S -f > > ^t^«^ Hi* Jiin u t 

43?)^ jfli^Ss skms mRx]pmmf3:i:<D^i$ii^m'^(o^^m^'Ps $>^mm 

CiSite^^lSftc: J:c»-r^ MAOSNP (Single Nucleotid 
o Polymorphis m®B&) if ^t*■:>fc^&3^•^^II*ff d?^ — ^ — 

WTx UT0ltl^¥ 1 1 - 5 0 9 6 4 4-#{z:|3tt^ti"C v>SJD!tl?R-b-> 

1 2 2{±. ftM^ (M) 1 1 0 1 J:. iftffi@l 1 0 Ifz^lRl^S^M 
(Pg«i) 1 1 0 2 i:S*UT:fe!J> f^fflMl 1 0 IRV^MMl 1 0 ZKit^MM 

TV>So f^fflfiil 1 0 l«lB«l«$tRp 1 <fe*-rs^S14iBiglS^UTffffiffiig| 
^11 0.3^^»3tP^lrv^S, Ullkis :lt*«ll l O 2{iBBill««iRm 1 ^^t^m 
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Z 

die, =ge*0/W:^-fe>-y-^ga:> 5 (C^xf/W 1 1 2 2 

is^ 1 1 0 3 tnmm=f- 1104 fc^stf^sniK 1123 u 
tv>^o tfsoiiiisi 1 2 3tt^ 1 1 7 Mmm&misiU 1 

1 0 6 J:, it^if^^*-r sf^ffliimflEBiinsp 1 1 0 5 i:. m^mmm^ 1 12 1 

Vp l=Vpr 1 (1) 

^ ( i) ffovp is Vp r i v%{i«E0flt>fe5^-ro 

©Vmls VmrK:-QV>'r'fel^||-efeSo 
$fes 1117 J: t)^^bfcMffiSipmjBEVmr 1 A^MISmffWin 

gpi 1 0 6 1 JcoT-f >ir-i5^>;^^i^^tifem> ^ffimffiwiogp 1 1 o 6 A^e. 

Kl^tJMilil^l 1 0 4K:^tt b-CM®Sia^«£EVm li)S«l&$tv*o C® i>C^ 
Vml=Vnirl (2) 

{^ffl^«?i 1 q 3^mnfcBbfe«^©^»{i#ffl«8mffi9iingp 1 i0 5t!tfai 
^oy^^-^Ts^ti'^mmmMm.m^ s 112 otttt-tsianimi 1 2 i^im 

3 }Lnmm- 1 1 0 4^o^«swinmjEE?fevf 1 i:-rsJ:^»cs; (3) ifim^±-o 

Vf 1 = Vp r 1 - Vmr 1 (3) 

Sfcs ftfflffil 1 0 1 tMmi 1 0 2^cD-b>i?-H3iPttE*Vf Jil-^o ^ e» 
jfa^S-9->:7-;i/As/W :t-b>-t?-l 1 2 2 (ci^i^^-r § ^ F "^MSlc^S bfemi^ 
3&sf^ffi«il 1 0 l:fej;tr^«81 1 0 2\Z^&t^!:^tKX\)mmm\zm^ifi^ti 

So cici-e, ftfflfisi 1 0 iffi!ii3S!jns«?stS i f i. Mmi i o 2tit:m*vs 
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Ifl = If2 (4) 

zommi f istfaoifiiKi 12 s'am^t^ntKX*)^}'^^^. tf3it> 
0 4 4{±^ i^mmmmwrn^ 1 1 0 siiMmmEE^m^i 1 0 ecDmi^t^iSim 

fiST?*t)s Mmns-waa^i 1 0 sii^^r>^^iin 1 i-T>ymm^ 
112 Aom^^mt^mm-^^^o zom-an^ ;t>f :^-b>iM 1 2 2 a:th«!i 

Vf =Vf 1- (Rp 1 X I f 1 +Rml X I f 2) (5) 

i^mm 1101 fflUKiifttisstiiEi f 1 tnm 110 2«iK:jiinstt$!6 1 

I f 1 = I f 2 ( 6 ) 

it (3) (6) (5) Kl-f^AUTlESII-S i:i)J3S;i:^So 

Vf=.(Vprl-Vmrl) - (Rpl+RmDxIfl (7) 
(i^oT^ SPilI@Ki 1 2 3 J: Dn^:^-42>-»M 1 2 2 ^^^^^tiSmSiWinm 
JE (Vprl-Vmrl) {± (Rpl+Rml) xl f 1 :e Itfltit^T -fe > 
■lJ-gJiP«ffi V f 2: S c: J: § o 
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I f l = f {Q. Vf } (8) 
«!otx ^ (4) (3) izftKt^t 

I f 1 = f {Q\ (Vp r 1 - Vmr 1) - (Rp l+Rml ) x I f 1} 
(9) 

■r^to^x i^mmi i o i(Dmm^mm(ommmw.Rv> i tnmi i o 

^o^m^^m^t^tztbK, m^^mmt\^x&^ (pt) . ^ (a 
u) > ffi (Ag) ui^mi&^^n^muntp^w^tix^rcifi^ 
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^ b T ^ !l» ^ © ^ ^ ^ t- § S o 

-;&K:©55»^^(t «i®'&K:tb^"Cii5llSf©S!l^SfT& 5 c t As-c § § J: 5 k:^ S o 

^^x^\)s ±mm^<Dmms ±IB^5©iB^^ ±mm6(omms Mxj^±mm7 
0m^<Ddt>{p^j^ < 2o©i^i^{isv^^3P^ssBilMl*It^s^t^>tl^ a.-o^ 



wo 2004/005908 ^ PCT/JP2003/007593 

±fBB 1 © IBH i: ±IBM 2 ® isa {±S v^ }3 M * § Sa^M fcig tit S 
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±mi¥mms ±mnm. ±s#ms»^s ±f3#ffl:iss^v ±fBMM3g■?^ ±fa 

±i3B 3 0iBMAs«St©iBi^Mi*iJc:Mo-ci8:{t e)tl•rv^r J;V^o 
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^titdi^mm^mmM^t. ±mMmm'j'izm^^tis mmn^^t^MmmE. 
^ 5 m^SESM-^ s ^as f s a& ® ^-^^as HI gs * b t VN T t) ck v^ o 

ifim\if^tizm-^Ktt^x.mMm&^\^±^^?,ctifix^io 

±mwrmmm±. ±mifmmm'?Rx]^±mi^^mmmm'?-^m^^titzi'fmm 
m&^M^b. ±tmmmi'j&'o^±s&nm0m^'?-izmB^firzMmmK^mm 
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ti fe S« J: ± I3M 111 IS ^ It e» ti S« 2: *s jt|3^5i^«± fc «1t ^ n-C V V s 
■fb-e § 3St V> ^K: / W > -tJ- 5^ f 7- 4 Si Ji t S c J: f J: 5 S „ 

IB;Wpi--lr>-y-{i|B|-®±IBth«3tHlg§Cg?il$ti> ±iB=&/^-< :4-fe >'-y-®±IBf^ 
*^«8SS-? i:±l3Si-«9 HIBS i: © »^ ±13-^^ ^ ;t-fe > 1?- i:±f3tf3a HIS 
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m o i fi<j w ® «J ^ S ff 9 ^: i: r* t -5 o 

111 SS & ^ e> t M X. T v^ S i: K: J; b , jESi SJ ^ qj ig (c: 5 , 
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±l3>'W:t-te>t?-J:±IBtfS!llll8Si:ttl^-cD^5'5^±tc:iS{te>ti"r:fe ±IB 

j:fflgt«!iii8Sttv ±1311 1 <Dmmmm^Rv^±mf^ 2 ®am:im-^'&s»fc> 

So 
o 

$ n 5aef«BE U < * S d t J:®#ffl8sS^^#^IaiS*^fi^*^^"r 
S d 2: i(J X . !ii S v^ S9 ^ 0 te a> t;: J? * U v^ . 

^^lfc#ffl@sffiB3i!)p^fl5^l^ ±mnmm'^i^^^^n. mmwr^^t^Mmmm 

8&S V±IB#ffl i^mffi W jDgP t3 ^ n ^ fi^ip mjE S f * ® «flE ^ ^ 

# n S ««aM-^ * ftIS t S fe «) ©M-^OT H) K i: S * U T ^^ T * <k o 
ilOS^x aiJ^I^KKis ±f3#IISii8^»^ffiin$tvsmff*»±IBMfii«tt#^lsl 
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©M-t^BiS m BS ^ U T V^ r J: V^ o 

ia3{±, 2f:^|f®S6©^J(5?^SIfc:^anxf ;t-fe>1?-^g©-g|5*S^1-|nlBS0 
0 5 2^^Bj©B 7 ©^ilJi^^c^sn^ :^-H2 >•t^^a©-g|J;£^5^|5Il^S0 
07{a:. *f8W©^8©^Jfi?^Slc:^SA'r;t-b>-b-^geD-SP;^S^-riilJS0 

s 8 f^ffiMmffi#^m£E3Sj&i;f^Mfiam&#M«mw-{ttaffiii©:^-(*: 
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mints :^^m<Dm2 0mmi^miz^^^u^'^>'\)-^^^t^mmRumn 

Ell 3{is :is:|6BJ®S4©^«SJI5)®tc^S/W;t-fe>-b-S^-r¥®B!SV^« 

^ ■ ...... 

M0*t%So 

$» S o 

02 O{ix ^1 OO^Ji5B^tC^Sn^:t-feyi?-^'y:7'0»f®0T?^So 
02 l{±x :*:|§B<9CD^1 l(Z)^5lfl^^lc:^5>'^'f :t-fe>-b-*^-r¥®0T'*S 

02 2{4. ^jc^RSom 1 2O|IMJ^^K:^5M^;d-l2>1?-S5^1-¥®0:Sl^^ 
02 ^f&momi 3O||»®C^SAW':t-fe>-b-^rJ'7'Sg^-r5pg0 
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03 2{is ^mmomi 9(DmmMm\z^^^u:i-t>i)'<D¥mmti^:ho 

o 

o . 

. 03 5{±, *f8ra©^2 2©^J|?F$tlK:0^§/W;4-b>-y-SS^-r:siz®S-ea5s 

o 

0 3 6{i, *|gB^0B2 3©^m?^®(;:^5>'W;t-fe>-y-^yr*/l5-r¥®0 
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So • 

® /t :t -b > -y- ^ a 0 - s 5^ "rui BS 0 1? 2& s o 

. 04 6{±v 04 4K:^-rt»£*®A''f:t-fe>i^^a©a-feN r 
0«ijg5&^-r¥®0T?feSo 

0 1 {±^ *||0^CD^ 1 ©^mBSIf-^s;W :t-fe>-y-^fio-gi5*^1"lalSS0 
0 9 K:^•rJ:aK:^ *^«B?^^o>'t^ 1 5 ttx -ftfflSSl 0 1 J:^ 

«g 1 0 1 tc^ti^fsMfig 1 0 2 ^icf^mai 1 0 1 K^m^.titci^mmm'^ i 
0 3 ;Rt;ff^ffl^#Mi8f^ 1 0 ts nmi o 2K:g«i^nfeMfi8^?i a4 k&^t 
brv^So {tfflSsi 0 1 k#ffiM5g^^i 0 3 Rv^imm^mm'^ I o i:®pa> 2^ 

tfM^S 1 0 2 ^iMM^^ 1 0 4 Al -^Cu (M)^ 

0 2tt^ +^)&Bf®»{©*S^SttEi^*:frbT^t«iStSI?l 0 4K:«®|$n"tVN 
Sfe«>s ^tMillt?0iBi^^0T;RmH:l5«i 0 Qk3!(i*-*So ^tifts ^tfil 1 0 2 i: 
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^^ 1 0 . i^mmm^ i o 3 RvMrnm"? 1 0 Aizmm^ntzn 

mm&i 1 6 t^m^x\>^^o 

10 3 «mtf^#-r -sf^M^mEEaiiDgiJ 1 0 5 i:^ nm 
s««&-r5Sipsffi3i 1 1 7 i:. ifnm^mmmm 105 c^gi^tvfeM-^sas 

UBS 1 2 1 J:$*L"tv>5o 

n 7 r |51K«I^ 1 5 C '??±5!B b fetlH t "C V^ ^ , 
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Vml=Vmrl (10) 

Vp2=Vprl (1,1) 
Vpl=Vpr2 (12) 
*fcs #^ffiM#«^«£EVp r 2As#ffl8iajE9lfinia5 1 0 5 J;ot:'f > 

-vyT^^m^ntz'^. ifmmm&^m^i o 5*>&f^fflffiii!i? i o z\zi^mm 

Ell^i:43V^•r^ f^ffl^® l O l l O Ji©F^®^mi4iB^ 

©iBHS^^SRp 2x iBill«£ifEn.Sftffl«i#R^^^mSSS I P 2 fc-fSo 

f^ffl«iSffi#kiailS8©f^fflfii#M*»^l OfiiI©X:tF{±«A*-Y >t: 

Ip2 = 0 (13) 

^J^oT^ -ftffl@#MSg^mHVp 2 i:#ffl®«flEVp{±^>:^^&?i8S-rSo 
Vp2=Vp (14) 

. j;^-Cs ^ (1 0) X (1 1) X (1 3) > (14) x\)'^>^wmm&vf 

Vf=Vp-Vm 

= Vp2- (Vml +1 f 2 • Rml) 

C C-fx Rm 1 = 0 Q ct D > 
Vf=iVp2-Vml 
= Vprl— Vmrl 
Vf = Vp r 1 - Vmr 1 (15) 
-fe>1^-H3iamBEVf HJiiP$*iScli:K:«:So 
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Ifl=f{Q, (Vprl-Vmrl)} 

I f l = f (Q) (16) 

5 <t o TiJjSO J: d Kl^JSll^nSo 
Vpl=Vpr2 

Vpl=Vprl+Rplxlfl (17) 

^m^?>c biz J:*}, mmmm(Dmm^^\fir\tm^^nf3i^ztif-mm\zu-o 
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^io.m^it. ^^-e/nsa^ffloA^f :ffe>'tJ-i:x got. GTP;feir©ffF^tB 

Sfi^l- ^ C Rflg i: 35: s „ 

NA*5V^{iRN A<St^Hit'&^i^*^'^*^^» D N A 2 2f:^K::5t ^ C i: J; D 

^zitifix^ ^(DX'\ mm^m^±x^±x%. m^^cm^^n'^ ^iiifixn^ 



wo 2004/005908 PCT/JP2003/007593 

20 

■fe > its t>*ti-«!l 01^1 6CD55^As^V^^T■^^ofc>{)S> ^B^^^mm^^Mi.^ 
*#: r i: ffi v> J& T tc b T 0; o 

0 l\cM\^t^Mmi 0 2t^ #ffifiSl 0 i (;:g5JSI$tife#ffl«S#MJ8l^ 1 OR 
Wmmm^l 0 3 i:. M@l 0 2K:^i|g^nfe^«|SS^s i 0 4i:S#btv>S 

:^mm^m<oj^^ :^-{z>D-(Dwmi±s mux o 2 Jzm^^nrzMmm'?' 1 0 4 

t S C T* -S o 

■So 

0 
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m 1 01 izmm^ntzi^mm^mm'?- 1 oz^irMSigdF 10 3 muio 2 

iz^f^^ntzMmm^l 0 4 L/tv^^So ^M^l 0 4{i^ f^ffl^ 1 0 1 
® K: s « # - {3 * U X <k D «l ^ iRi ± ^ ^ ir: *5 t S « 

(M4cD^il?l^^) 

fcs #M«IK:MlQl-rs J:5K:iS:ij-e>tifeMfiil 0 2 i:s MM 1 0 1 icgE^^tt 

X Mm±i^Kimi-f ^nrz^mmm"? 1 o 3 fcs m«si 0 2^3i5i^$i^feMffiss^■ 
)&:j3\ 0 1 3 (cis^'-r.^inf ^i^ f^^ffim^ 1 0 3ifii^mmi 0 1 ifim^^ntzm 
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fflffi 10 1 ^:^ -^©^Pi^fe^w-Tf^ffl® 1 0 1 ^mtsnm i o 2 i:. v^mm i 
1 0 3 fc. mm<D±n±w\^m.^xwt\-y^nfznmn=s'\ 0 4 ^;s^b•t^^So 

0 3 {±> *|I605©^ 6 ©HJSJ^^Kl^sn^ >-t?-^g©-gP=&^f IHI8&EI 

§ tf 2^ ^is?i0^ © / w :t -fe > -y- ^« © -gP § ^ t El K 0 * S o 

^SKT^tct^tCs *^5(S?i^^©M^;t-fe>i^Sg{i> AM :t-te >t^- 1 5 i:. 

>'^w:^-fe>-!?-i 5 Mfiii 0 1 wmmi 0 x^nnt^nmi o 2 1 

1 0 2lCjggg$JifeMffiSS^ 1 0 4i:<&:tbt:v%:5o 1 0 1 
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@Bi^ i o T fi^M^ n-C V^ § o 

2 8 i:. f^ffi:l®BEB3Ang|5 2 9 KK^fflM^^PSffi V p r 1 ^@mffWAn^2 
8 izMmMmmEEY Tar 1 ^ti^n^l^f SS^PSffi^ 1 1 7 i:. -ftfflM«ffiB3 
2 9 tA:*J$tifc«Jfe^*Q!3S-r^fc«)©M-^«lSlElI^ 12 1 U•rv^i> 
o ClCl-tJv WAP^P 2 9{±iRf^¥l 1 - 1 5 4 8 3 3^&m (*S^tft^ 

^5 , 9 8 6, 9 1 0-^) t?^^$nfcmffia:m^i^iiB&'e*So 
SipmjEVmr 1 ttMSsSflEWingp 2 8 -c* > i:-iS^>:^^Si^nfe^> 

Vm 1 =Vmr 1 (18) 

f^fflfiiSSpmBE Vp r 1 J:/t^;a-'b>-9-l 5 ©f^ffl®#MS8? 1 0©# 

so vi:55:s<fcd#fflfiifis^i 0 sKi'^mmmmm-^ns.v p i*s#i^$nso 

Vp2=Vprl (19) 

r^mmm'f'i o 3^«!itiaiufc«ji^£D^i{±f^fflffi«ffi9JipgP2 9fth«!i^ns 

^©i^^T?feSf^ffl88«SIMfi-^s 1 2 OttM^iffliSlslBSl 2 l t:#^$&^tiSo 

So 

IP 2 = 0 (20) 
Vp 2 =Vp (2 1) 
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24 

J:^Tv'^(18)x (19)\ (2 0) s (2 1 ) J: D-fe^i^-gJiPmEV f 

Vf=Vp-Vm 

= Vp 2 - (Vm 1 + I f 2 • Rm 1 ) 
Z Rm 1 = 0 Q J: l)s 
Vf=Vp2-Vml 
= Vp r 1 — Vmr 1 
Vf = Vprl-Vmrl (22) 

X^X. ieimmBm6\Z:^\\X^ (S) {Z^ (22) -^i^XT^t^^llU^o 
Ifl = f{Q^ (Vprl-Vmrl)} 
/. 1 f 1 = f ( Q ) (23) 

«!o-Cx f^fflMi 0 1 tiipmmm'^i 0 3 b^^j^mm.&mm0mmnmR V 

Vp l=Vp r 1 +Rp 1 X I f 1 (24) 

mEEPing?2 9 $«^TV^s z:i:-c^5o c:®a3it J: t)s I1I]^<^$^^^5 
a&0 3>x>i^§#< diiis-ctso-c^ |5ii^±<!tioM«S/h^ < 
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i^^ts:i^%m'^M<Dn^ ;a--fe>-y-^M®-SP*^t-iHiK&ia'T?*So 

S5^3g^•rJ:3C^ :^mi?fJ^0n^;t-fe>-y-^l!tts M-f 7 2 i: >'^• 
-f :t..-fe > -t?- 7 2 KlgEi^f S Si-SJ ig BS 1 6 k * iii ^ r VA o 

Mrf:t-fe>1^-7 2 tt. 1 0 1 fcx 1 0 ItC^^I^ ^tt & nfcM 

«8l 0 2 i:> 0 Itfi^igg^tifef^fflfiiSiS^l 0 3fc> 0 2l3gE^ 

Vp 1 = Vp r 1 (25) 
tfcx Smmffii® 1 1 7 i D^iUfe^fiiSipmEEVmr 1 

«£EVm2 i:*s^^^«sS'el:#l^8IiKl^::A:^3^t^s^t^ nmm^^Mmmnt. ^ 
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o 

Vm 2 = Vmr 1 (26) 
Vm 1 = Vmr 2 (27) 

Vf=Vp-Vm 

= Vp 1- (ym2 + I f 1 • Rp 1) 
^ZX^ Rp 1 = 0 QJ:Dn 
Vf=Vpl-Vm2 

= y p r 1 — V m r 1 
.-. V f =Vp r 1 -Vmr 1 (2 8) 

Vp r 1 t.Ymr 1 ti±-^X&?>0X^ -fe >-b-Win^ffiV f 

J;o-Cv :^:|5^£J^^ffi3^3:feV^t5S; (8) (28) ^i^Xt ^ td!.^}il3i^ o 
If2 = f {Qs (Vprl-Vmrl) } 
/. I f 2 = f (Q) (2 9) 

MfiiSiS^miEVmi {i^8im{ft#MiiBSi tnmmEEWixi^i 7\zx 
o T i>cS;o a: ^ can^a? ^ n s « 

Vm 1 = Vmr 2 

/. Vml=Vmrl-Rmlxif2 (30) 
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mi KmtJ^viz. ^mmmmo^^-i :t't>^mmii. /w;r-fe>-y-7 2 1-'-^ 

-'■«^:t-fe>-tJ-7 2®#I^H:^7cD^JI6?l^^i:W-tffeSo 

^ utTs »f«iiiiB& 1 6 a:^ i^mmnmepisamz 1 Mmm^f-i 0 4svm«8 

sua 1 icftfflSSJpmEVp r 1 Mmm&epMms ovifnim^^m&vmv 
1 s^n^tL#i^i--ssip«ffi^^ 1 1 7 ^:^ ^MSEEWiogpa oi^^oMmmm 
mm^s 1 8 s^arsfcii^M-^^aiSiHifiS 1 2 1 i:^^ utv>So 

Vm 2 =Vmr 1 (3 1) 
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Vp 1 =Vp r 1 (3 2) 

Vf=Vp-Vin 

= Vpl-(Vin2 + Ifl-Rpl) 
C R p 1 = 0 Q J: D> 
Vf =Vp 1 - Vm2 
= Vprl— Vmrl 
Vf=Vprl-Vmrl (3 3) 

J:^rx ^ (8) 13^^ (3 3) Sf^A-r5fciJt5S;i:feSo 
If2 = f {Q; (Vprl-Vmrl)} 
.-. I f 2 = f ( Q ) (34) 

m±0cfca(3, ^fi|#^«fii3 iiMSsSg^l 0 4 J:i)S#f3^8im£EWineP3 0 
*fcx ia8K:^-rillBS0^it:#!n?tt. MffimEffideP 3 0 tt^fi|©A:^J}3^@ 
10 3 ^^^^$J^fc;^Ar>7•S^Ut:v^S<, cnJix l 1-1 5 4 

8 3 3-^<&^ (^(^ffli(tfFB5 , 9 8 6 , 9 1 0 ^) xm^:^ ntzmmmm^mm 
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0 1 5 K:^-r eta *||^sff^fil®/^*^^■fe:^•y■5^'^7'3 5 {±^ squ^i-^ 
#m<4iBi^^Mffii 0 2 tnmt^'f i o 4 i:*gsii-r««fii4iB^{±iEM<b#H 

65 ^ fiffi ^^JS ^ n T V^ S o 

^ ^ :t -fe > 1?- ^ y r Sffi K: « f S c AS qr 16 J: «t S o 

^ -te > -i^- o V % T If «9 HI 13 ^ y r -f b f -5 c: J: i)S qr 11 -C S 0 . 

«5&ir<0^^f*:^S^SO I (Silicon on Insulator) SOS (Silicon 

on Sapphire )^«. 3tf 7 ifCDi^iiiffiSflR* ^^^ V>i^^ SSS-t^ot:^ 
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la 1 8 (c:g^-r<k5C mis, l 4k:g%LfeM«l#S^SffiJ:^®3g^i: 
6 IS tt fe a« i: S ± K: j§« -r 5 o 

1 0©|IM?1^^) 

th«!ltl!E&^5' 7-4 3 ^:^ -fe 7* 3 8 Jii;?tfS«|fllfiS^ 5/ 7* 4 3 ^^Wt^^ 

®S«6 0 Li:v%§o fCx n-f ;r-l2>t'-©9%^®i«i=^l 0 4, f^ffi 

ffi^^i 0 s&v^i^mm^mm'fi oit^fi^nu-(^3 ejcfcDtfssiaiK^y 

7*4 3 i:gEig|$^l■CV^5o 

-fe>if^y7"®j:^i3x tmiaiBsi Bifimif ^nrz&Ubn-o^w.±}zmif ^ 



V/0 2004/005908 PCT/JP2003/007S93 

31 

55;*\ *||J(|J|5J!l©M'f :^-b>■^^f■u/7'^C:J3V^T^±^ 6 0 ^l^- 

•rsi:J:*)t?§5o cne.cD7^Siwi t)«-t^jl)ll^3&^^< ^S0t^ 0;?)^^ 

. 1 l ommi^m) 

^i!i5iH<abfcftffl^i^? 10 3. w^m^m^"? 1 ^^ssg^^i o 4® sm® 

:^-fe>-t^^ 2ffl> ll-SiE±K:?^BgU. 2 oC^tffiSS^ 1 0 4 
Mfbl/tVNSo Ciitfs 2o0^fii^^l 0 4l&^^>l^bbTV^s^:^:K:J:t)^ S 
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Sfe. CCDAM Ufe^t^-it-fe^-t^^'y raise 1)^1. bqrtlT-*§ 

02 2 ttv *m8®M 1 2cD||J!5J^^C^^:5;t-<:^-fe>>tf7 5 S^-f^HiaS 
2i|0A^':t%>1?-<&|§I-»«±H?i5figbs 2o®^S^^l 0 4^^^5i{bbfe 
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3> {tfflM#J!^«^i osrj^^^sss^i 0 4©3m®<s*-rs^n^tiAs.-fe>-y- 

SOIUSSl 6^;§^bTV^So ^ UTs ;M Vi^ t MIHI8& 1 6 fcfil^^*^ 

1^ 2 3■ctt>'•^^*^r>i^i:»^a!lIiBSl es^^-ciBii-rsfJs^tfeAs 

So 

El 2 4\zmtX5iZ. *||JIMOAM:t-fe>-y-^y7'8 2{i^ ,^l©>'t^;t 
■fe>-b-58hs ^2©>'W;t■fe>■t^5 9 ^ 1 ©aM 3^-fe 5 8 St;?^ 2 0 

0 2 SC^-TidCx ^ 1 £DyW:a-lr.>-!^-5 8 , H 2 O/W :^ -te 5 9©^ 
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^«?«!{^iaiBS5 2a. m^mmmws 5 3 5^#^i&bT^ i(Z);^-< y^ms 4® 

;^-f y^-yy-^Unh. m^mmm^s 5 5§^^UT^2 0;^>f y^^5 6 CD 

*^j(6?l5®®/W:^-lryi^^y ll-S«±fi 2 ffl® rt-fe i/ 

i^As?|^fig^nt^^fci)S, 3Me^_t®/M:t-b>■l^-*s3^^^nTV^Tfe<^;V^o Sfe 

:^ -fe > •»?■ *s 1 o ® th ^ HI SS C ^ tx T V> r t> J; V^ o 

^mM^mxiim l ©/■^-f :t■fe>■^^5 8 , ^ 2 ®n'f ;t-fe ^-y- 5 9 iiH- 
SJUl^^J^a-;!. 5 7 i:<^|^-^^R±(c?^^Ufc*s, *il^«®±t;/t-f;t-fey 

Of tl-ai iHl BS^ a. ^ * t S <i ^ ® ^ y r ASJgm * tir 5 :K5i-Tf * ^ V% 
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o 

im 1 5 

El 2 6 C^-rJ:5K:> ^^JSJ^^gO/i-f :t-l2>-l?-^y7"8 3{i> ■f^M«gS8l^ 1 

•tey-y-gpi 3 1 S*-r*''^^5H2>-9-*s^«±t 2M^Jt6nT:}3Ds 

±(C 2{@CD;-?'f >i?-C^,M$ttfc 1 o©t|-S!||lllS 5 0 e> tit V^ ^ o 

cDRi;feg|5K:{±> atfUtfett^V-f t)«:SSI&.SS^As|S^$.nfeM8i 
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' 2 i.oifimm^ti^ mmmmz 2 0 fcAM3l-^2>•l^2 1 0 tifim^^^mm^h 

t X - » Df ^ » an ^ ^ © s ^5 gp ^ e X. T V > s o 

0 2 7K:5^bfeH-S!l|sIIS2 2 0 {±> A'^3^•fe>-y•2 1 0 cD#Mfili«^ 2 13a 

i:^^momiowmmm'?\zm^) K:«jEVpi (*i8^c?)iiicD#ffl8i«jE 

^2 14a (y^mM(Dmi<DMmm'f^n^) iznmvmi (-^mmornKDn 

mms.izm^) ^wmt^nmmzmmz 2 2t. UpmrnmEEmiximz 2 1 a 
^ j:v^Mmm&mM 2 2 2 tc^n^nssvp r (^^B^oft^^s^PSJE^c: 

2 2 3 J;, {tMSim£EBlAPSP2 2 1 A*»6m:^7^nsf^fflllSm««^C V 1 
M-r S ©-^iil&SIiBS 2 2 4 i: § «f ^ ■C^^ « o 

02 8{c:^bfeSf-a9lsII52 2 0.H:^ ±ia0<tfflai«E9iiD^a52 2 1 AjS 
J:tJfMSiSffiHJ*nei5 2 2 2 (c:f^^rx -^n^tiffffifliSffiBiinSP 2 2 1 :feJ:OfM 
^a£EB3*PtP2 2 2 A^ii^. M-^MaiH|j^2 2 4{i. *r@SE93iPaJ2 2 2 A 

if^^iiitf^ti^MmmmMm-^cv 2 s^s-rs'feo-efeSp 

itffl@mffiw*agi5 2 2 1 (i^ A^;t-b>-y-2 1 ocr>i^mM0m^^2 1 3 b© 
mjBEVp 2 §#M-rs« ftfflSsmffiWiDSP 2 2 itt> «jevp 2^&#M-rs©e^^ 
Ai^j'f >l^-:J^>;^{±lS<^ #ffiffi#Mss?2 1 sbcssnsmmi P 

2{ia«-lfD-efeS„ UfeASoT> f^ffl«i#MSI8^2 1 3h(Dt&^^Rp2izm 
HtS«ffi|^T{4:&<x S£EVp 2 i:«jEVp (*^B5©^ 2 ©f^ffl®mEK:*B 

^) ^:{i^b^^i:#^r J: <^ ^M&^jkis -ftffl^mEBisngp 2 2 1 

^Si^2 1 3 bS®D-C#ffiM2 1 1 ©miEVpS#SiUs c:©mflEVpi:#^ 
f^M«iSJEEWJDgP2 2 1 Atts ±B<Oi^mmm&m^ 2 2 1 ©^llgJCinit T 

^ f^ffl«iis^^2 1 3 a.\zmti^i^mmmmi f i?feH-S!i-r5^tBS*bT:feDx 
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nUn&WM2 2 2its :t-fe>1^- 2 1 0 CDM^iiS? 2 1 4 b (*^BJ0 
^2©M«BSS^K:!ie^) ©SffiVm2^fe#fi|-rS« ^SmjBEWiDeU 2 2 2 {ix « 
EEVm2S#MtS®5!>^"C* D^ A^'f < x 2 1 4 b 

K:S!En%S«Elm2{i{5(S-en-c$5o bfeASotx ^tMiSI^ 2 1 4 b ©ffilftlii 
Rm 2l3jgH-r2>«ffiP$T{±^ <x «E Vm 2 J:@EE Vm (*^^0S2©^t^ 
SJE^3iea) ^:{i^bv^^:#x.t J:<^ ^HS^jtc:. ^1imEEPiP^ 2 2 2 Ji. 
«iSS^2 1 4 b?fe3lCtMfii2 1 2©lljEVm<S#Mb^ COSffiVm ^ 
tu fe V m r J: *s — S( f S ct ^ K: X mm V m 1 <fe U r V> S o 

*r«8«£EWM2 2 2 Alis ±IBO^tllcin^t:x ^ffiSS^2 1 4 aKimnS 

tcj*; b c V 2 s iU;^ -r S o 

1112 9 {ix. ftfflfiiSffiB3*ngB2 2 1 , 2 2 1 A:fe J:t;f*r^SffiWAnSP 2 2 2 , 
2 2 2 A©V^<o*»0[5|iES^?!lS5^ Ufc4)<^)•C*So i^Ts H 1^ (3 33^ t HI 1^ ® 

0 2 9 ( a ) (is fprnmrns-wm^ 221 * fcaMfiimiEHJingp 2 2 2 ©mss 
m^mto PiBii3^ufef^MfiimffiWJinia5 2 2 i^rzi^nmmmwm^2 2 2 {± 

> 0 4 4 K:g^bfetiie3fe0W-S!!0B& 1 12 3 Ki:3Sif ^M®m^EEW.l 1 0 6 \Zs M 
ffiVp r ^fe{imffiVmrK:'ft^-caE#^lHllS4 3.0 ©tB;^3?fe4^S«fiKfcfe 
c.TV>-So UTs #ffl®«EEH3*nSP2 2 1 ^^IfiJfCiiB^f So 

KS4 3 Otts mjEVp 2 J:mJCVprJ:i>s^l/<*SJ;5 CmESai*-rSo m 

plsm:tjf5o 

0 2 9 (b) {±> #ffl1S«EWingP2 2 1 A*fctiMMaEEWin?3J2 2 2 A© 
HfiS^y^^-To ^0k:S^ bfe<^ffi@«Effingi5 2 2 .1 ASfctiM^mBEWingP 2 
2 2 Atts 04 4(C^U;feti£*©;W,:t-fe>-y-^SK::fet^i»maii2 1 0 Klx « 
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jBEVp r i^rzummvmr 1 izi^^xmz^mm^ 4 3 ootiiij^^^^m^ 

tlfi^b <i3:?>J:5lz, mBE^dd^t-So c:©tU:dSEtt> Sffiii4 2 0-c*S 
0 2 9 (c) H:. #fflfiiSEWiPia52 2 1 A^fe{±^SSEEPingiJ2 2 2 A© 

lHlBS08;Sj3^-ro ii0K:5^bfeMfiimffiaiinSP2 21 At fe«:M^«EWingp 2 

2 2 AS^ SflE#SSIlll&4 3 0:feJ:TJf«JEmJKlg«lllI8S4 4 O^^-fS. *I1IIS 
{±s 1 - 1 5 4 8 3 3-^t&^-?»*®#if^5 9 8 6 9 1 0> 

mffi#MleII?&4 3 0^±^ A:^3i:-r-SmflEVp 2i:«EEypri:i)S^b<)&S J: 

3k:> nffivp 1 sai:^j-r«o mEEmn^mMm4: 4 o{±^ mjBE#Mi5iiS4 s o 

f^ffiM«fiE9JingP 2 2 1 , 2 2 1 At J:o-Cs SffiVp hSEEVp r SSC 
■rSJ;3lw^ «KVp 1 ftfflii^^2 1 3 aCBJiD^tiSo 

J; #ffl8l«d^2 1 3 a.0m^mRp 1 tCjgSf S«SI^TAS|g^ U J: d i: ^ 
X mjEVpSmflEVp r feasts diiAs-^t So 

nm\:^. ^8imE9lJag|52 2 2 , 2 2 2At:J:ot:x mEVmi:«ffiVmr fc: 

W^mmmz 2 OK:J:orA'f ;t-fe>-!^-2 1 0©ftfflll2 11 tM 

S82 1 2 ^©^teiAD^nsmffiVf {±^ i*:^ (35) 0^ok:^?>o 

Vf = (Vp r-Vmr) (3 5) 
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^bX. ^ (8) ^XV^^ (35) *^e>s SffiOWJDKli^tAM ^-fe>1?-2 1 

0 ic: ^^Eti S m«E I f ( 3 6 ) CD a: d 1- ^ 2. o 

1 f = f {Q, Vp r-Vmr} (36) 

^ {3 5y (7) t^tt^t^t^ 5S; (3 5) -Sii. f^fflfiiSSiF2 1 3 a 
^XXJFMmti&^2 1 4 aOlBi^^^tRp 1 , Rm 1 {3ismffi|S$TAs^iftV%c: 
t>d'i.o M'f ;t-te>-b-2 1 0 6Df^ffl^4S^^2 1 3 a.i5 XXJ^MU^^ 2 

1 4 a.omUt&^l'^m^-fs #ffl«S2 1 1 Jl^8i2 1 2 tO^KlWin^tiSmBE 

vf sm^^iiii-rsiii^i^'c^So bfc*soTs -9-2 1 0 tern ti^m 

m^ai f 2 i:bt:#ffl«im£E9Jinep2 2 1 Ai^tcitMmm&wiiu^2 2 2 aicj; 

&.±^ y!f^mMBM\zJ:^h^ n-f^-fe^-y-E 1 o©#ffl@^?2 1 3 a*5J:t;f 

nmM'^2 1 4 a0iBi^»^^lk^cH&•r^ #fflfii2 1 1 tMm2 1 2 t<om\^m^ 

2 1 4b;£|g{j■-cv^sc:^:{3cfc^)^ v^1"^^5^>^— :&©#B^Jg?05^^^iS!{:J-S 
^ {3 it ^ T ^ ^ S S ^ e> ^Clql ± ^ c i: AS qr i: ^ o T V ^ S o 

13 2 9 (a) K:^Ufe#ffl«8mEmiPa5 2 2 1 * fc(i^^«BEBPAPg|5 2 

2 2K::feV>t:> «EM4 2 OStB&bs m£E#fi3lHlK4 3 0©aJA'S^©*S« 
flEVp 1 *fea«EVml iit-Cfe J:V^, Sfe. mjEiiS 4 2 0 :J3 J;tJf«JE#}iIlI 

^ AS ^ 1- S 3^ ^ S iSf A, 5 4> © f ^ V > o 

tfc. i^^m2 1 i43cty«^@2 1 2(D\^^tfiii^-:H^mi<Dmtv^ m:^^ 
^2 08ihbfci:§. ^i©ii(fcj:x.{d!s f^ffl«8 2 1 1 ) ^zmm^ntcm 1 <D 

(fei:^«> f^ffl.«iSS?2 1 3 a) tc^lcomffi (fcJi;i«> «ffiVp 1) 
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2) izmm-^ntzM 2 comm (tzt^it, Mffi«^2 1 4 a) izmzo^m (fc 

feii^Ks MfiimffiHlinlaJ2 2 2) J:-rSo ^UTs CO^2 0SfiE3l*P8iJH:> 
^2 0SK:^|g$t%fc^3 0S:ffi nmm'^Z 1 4 b) S5ii;T^2 

0S0^3©mE «flEVm) d®^ 3 ©SE n 

feSipSffi MEVmr) tifi-^t^X^^. m20mm^^mir 

So C: Oct at. #fflffi«EffliP^f|52 2 1 , 2 2 1 A^XXJ^MmnEE.mM2 2 
2 , 2 2 2 A©V^t"n*^-:&S«llStfe:l-&f<fe> iJ^^ilitigi fC> J:DiliS© 

[Ri± u fc -f :^ -fe > -b-^g -r s *s -e § 5 o 
(^1 7®ii«i5?^:^) 

■To *^iSB^®tl-SiJIIIS&2 2 0 A{±. /t-r:t-Ir>-9-2 1 0®f^ffli^^^2 1 3 

ai5J:t;f^M^^2 1 4 afcSff ?£B3in-r5^|Si: L/"Cx -eti^tis m i 60m 

mmm-^mm trzwmmm&epm^ 2 2 1 A^xxj^Mmw,&wia3 2 2 2A^m 

{ii^WS#B&L^ 02 7:feJ:tJf0 2 8^c:^bfc^■^i:l^-©^^^fe^^^UT#m■r 
f^ffl^mjEEPiugp 2 2 1 A{i. ;t-f x}--fe >-y- 2 1 o izmn^mmtLxi'^mm 
^i=^2 1 3 atmtisassi f 1 st^s!b^ i^mm^UMm^cY i ^mtit^ 
o i^Mmm&mM2 2 1 ah. 02 9 (b) ^xx^ (c) {c:^ufeiHii^©H** 

^ S ? t *S qrtiT! S o 

:*tffififfiffiPlP2 2 2 Alis ;a-H2>> 2 1 OK:?ft*iSSmi:b-C^Sii»^ 

2 1 4 ajijstism^si f 2 ^thsyi/. Mmmmmm^cv 2 stH:^3-r§„ 

«EWiPgi5 2 2 2 A{±. 02 9 (b) ^XXJ^ (c) {Cia^ bfcHISSoaA*^ i ^ t 

m-^mmm&2 2 4 as. i^mmmmmm-^cv i^xxrMmmm&m^cv 
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■To :$immmm<D^mm^2 2 o Ba^^i lo^mmno^mm^z 2 0 ajc 

. ^ ^i:immMm^^M2 2 5 siixfe*)CD-c*s„ &.r. Wrmm^2 2 0 b 
^;:ov^ti&B5■rsA*^ ^ 1 7 (Dmmmmizi5\^^xmi^mm\yrci^^iz-^\^^xixm 

amsM^BKB 2 2 5 tts f^fflfiiajKaM-^cv i*<);y^M«im$!tam-tc 
V 2 sA^i; bx /t^:t-b>-9-2 1 0 K^tizmmoiz^^ ^^tnuAm^ c 

VSffl*i:-r5o «iit«M^BfeSP 2 2 5tt> fe.i:;t«x 0 3 i CS^-T J: 5 K:. 

tltz^(OX^^o 

3ii5ijiS2 2 4 J:s{Si^«©«ifi!i«&bt:^Dx mmmm^cv^xi]tVs m^n 

mi 7 <DmMmmt.&mLx. ii-^^!!!i3i®ss2 2, 4B©^^s^^<b-rscjiAs 
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thSHlHlK 2 2 0 , 2 2 0 A, 2 2 0 B{3 J:oT{^ffl^*l%*)©-^feSo 

/^•'f pr-b>1?-2 1 0{±^ '(■^M1i2 1 1 &5it>*5{^ffiMSg^ 2 13 a, 13b 
ioi^-Xinm2 1 2>&^&®tFSM@^^2 1 4 a, M®#MSg-? 2 1 4b^iiix.-C 
V>So ^ja^b■CV^feV^AS^ f^fflfis 2 1 l:feJ:tF?tffi2 1 2 CDiia5^-&fc-&36» S 

J5BI^^A^M^^I^TV^So n^:t-lryif2 1 0 SffiV^ 5 C fctC JioTx :tUrf^ 

> #ffl«i#Mai8? 2 1 3 b l±^ miE#fiafflomffi'c*So fe«b^ f^fflii3S^2 

1 3 aii#fflS#M«?2 1 3b®lB«a:X^t#^t:'feJ:V^o 
nm\Z. ^M«^2 14a{±^ ffSJUHSiP^omffiWinMOSgi^^T?* Mffi 

#M4a-?2i4ba\ «ff#{i^M05ai^-e*s» cc:t?*>x pl^lil^©iBit§sv^ 

«&H©«gfK:^SDfe«S!£*ii-r. C®i:tftfflli2 1 1*JJ:W@2 1 2C^D 

i: k: J; o T»i S c J: § S o 

iU±x /-^ 'f ;t 42 > -b- 2 1 0 tf^ffl8iig?2 1 3 a, 

m^mn^2 1 3 bi*cJ:t5MSi4S^2 14 a, 2 1 4 b^^ti^n 

iSft ^ Jlfc J:oT^ f^M@2 1 l:feiUfM®2 1 2 ®SEES#Ml/:&AsSs # 

mm2 1 i^J:vMSi2 1 2 ^3B3}^I^^nsmBESil^■rsc:^:A*^?t^ <tfflfii2 
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x^. i^mmm^2 1 3 a, wmm^mm^z 1 sh^j^v^Mmi^'^z 1 4a, 

^2 0Mfcbfci:^s ^ 1©@ #ffl@2 1 1) IfiJib 

s 0 2cD«g (fei:^«> ^Si2 1 2) lll©«^4Wf@J: t■Ct)c^:v^o cwJ;^ 

j(s?gJB©/wV-fe>-y-2 1 0 Atts mi Qommi^mo/^^ :ir^>'^2 1 o®m 
v^o «i^{fx f^fflfiisg^i: Masses i^mmm=f tMm^mm^. fc^v^a^ffl 
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^iteOM-f 2|-b>-t?-2 1 0 B{±> ^1 Qomtmnon^-^'^y'^Z 1 OS 2 
ll-©a«±K:j^^l/fefe©-??&S, la^tTV^*V^As^ #ffl)S2 1 1 a:fe 
ckV^@2 1 2 a©iia55>i'&t)-&*^e.*S^ri^-9-aPi:s #fflai2 1 1 b:feJ;t;fM:S 
2 1 2 b 0m^^-&to-a->{p&:&S-fe>t>-gPi:H{±. s:v^^::M:S^§S!l^M^©^b^tI 

> 3^JL:l±i[^S J:dt3 U"Cfe J:v%o 

03 5at> 2f:|§B^©^2 2®gli£?F$^lc#:5;t-<:t-te>-b-®^5iS^-ro 
mmnon^ :^^ty^2 10 Ctis ^2 1 ©^J|gJ|^^©A'f :t-l2Vy-2 1 0 BIC 
^\^^nm2 12 a, 2 1 2 lffl|K:*J:«>fe^©-t^5o /t^;t-fe>-y-2 1 
0 CK:^lt'5Miffi2 1 2{±x f^««82 1 1 a}C?fr«'&©"t!'fe^S U> tfcs ft 
MS 2 1 1 bt^-rS'fe©-^*>*So ■r&t)*.s #ffl«i2 1 1 a, 2 1 1 bJi, 
— ®Mffi2 1 2 S^ffl tTVv^„ tfe;{>Sor> /t'r:t-lr>1:J-2 1 0 BtiJttS^ 
@^^2 1 4 c , nm^mm=S-2 14 di)S#lii&qrtgi:^f?x /W^-te>-b-2 10 
C{±^ M8iig^2 1 4ai:M@#M^g^2 1 4 b 1 ffl-f^ii^n^J: < ^-5 

2m<DWmm2 l l a, 2 11^ b)fts-©^@2 1 2 & 

©^MS^^fflf 5 J:5K: fT'fe iv^o Sfex dtihfiittc. M-f :t-fe V-y-C^it 
©W<^^(tT> Ci^e>MS8As-®ftffiM&^^ffi■r-5J;^^^b•C4)cbV^, 

(^2 z(D%m3m) 

0 3 6at> *|6W0^2 3©^3l?^jiK:«:5n^:t-fe>i?-^yr®«|jg;&j3^-r 
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$^mt^nmmS§2 S 2 k?£^S^T^^5o *fe. -teyy-gUZ 3 1 ^:t^S^|nIK2 3 

2 -ftfflMIBi^ 2 3 3 a, 2 3 3 b :fe J:y^.^8i@B^ 2 3 4 a , 2 3 4 blCj; 
o T S ^ e<j ^ ^ ti -C V ^ S o 

-b>1^-gp2 3 l^ #ffl®a3i^2 3 3 a, 2 3 3 b *5 J^U^MffilHa 2 3 4 a, 2 

3 4 b*»?>3&SgP^^±^ ^ 1 9®|?fflS?i5@0/M:^-H2>-b-i:l^^©«lfiK<& UTV^ 
So l-Jfeto-^N #fflSIB^2 3 3 a.^XXfMmm^2 3 4 a{±^ 

2 1 1^XXJ^M®2 1 2^0mffiW*nK:ffiV>&IXS — :&^ {tffi@ia^2 3 3 b:fe 
J:t5^MiBll2 3 4 bfi:^ ^n^n#ffl@2 1 l^XV^Mm2 1 2®SEE#fliK: 
fflv^e>t^So Sfcs ti-«3!HlSS 2 3 2 {is ^ lA^^H 1 8®^JS?f$^"e 

mmvrc^mM^2 2 0 , 220A, 220B, 2 2 0 cki^^oiiiBS^^^^u 

/ W :t -fe > i ^ y r ± b * © * S o 

2h-b>1^-^s'r2 3 0 lC^W-Sf^fflaii3ill2 3 3 a, 2 3 3 b43J;V^Sg 
iBSI2 3 4 a, 2 3 4 b {±. iSiWinxtz: J: b ^iSl^b^ ^^^ ffilrkfll*si^-f c 

42 > 1?- 5^ 5^ 7- H 31 f S C i: AS t S o 

A^:t42>-b-^'y7'2 3 0 Asj^j^$tiS^«Jis U u V^^K^ U :3 

«:i:©. -b>i?-gP2 3 1 :J5 J: VW-aSHIES 2 3 2 *s?^^Rri&feS«"C*tLa!. if© 
J; d ^tlS-^^tJit: ^ T J; v> o 

{tfflfii2 1 l:feJ:tK^M2 1 2©v^•rn>f>»-:&S^ 1 ©MJ: b> -te:^^ 
S2©@i:bfci:tx ^ 1 ©M (fc x.{is #ffl«l2 1 1) i:tf-«!llHll^ 2 3 2 2; 

^i^mt^mi<Dm^ f^fflffiSBii2 3 3 a) izmiomm itdi^ 

fiffivp 1 ) ^win-rs® 1 ©mjEBJiogpa:«&*©%©fc bs ^2 ©si (fc 
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h^it^ nm 2 12) jitf-ssniEg 2 3 2 t^mmt^mz omu (fci:x.{i^ n 
mmm2 34 a) izmzoms. mEEvmi) <&BiiDts^2®«jE 

HJinSPttv *^«5?^^tC^StO ^SSBEWinSI52 2 2, 2 2 2 A 

) iitSo ^bT^ C(O^2 0mEWAngpax ^2cDfi8i:H-a!lIllBS2 a 2 t^gf 

mir^^mt^^3(Dmm (tztym. Mmmmz 34 b) ^®cT^2©fi8© 

ms (tzt^its SffiVm) CCD^ 3®S£Ei:#^6>nfc^iP 

mEE mffiVmr) i:*s-Sc-r <k d s ^ 2 ©mEE^^^f i. o CI 

© J^dKls nmB^2 3 2k:iJV^ts 'f^M@«ffiWAngP2 2 1 , 2 2 1 A^XX^ 

M®ns.mm^2 2 2 , 2 2 2 A©vvrti*-:*r*#ii&i/fe«i'^T?'fes i««s-e 

(^2 4©^JS^^) 

K 3 7{±. *I6BJ®^2 4©^3i6?f^^t3^S/t^;r-b>-y-f-'y7*©^3g§^-r 
o 2|s:||JIM©;t'<:t-fe>-l?-^y 7*2 3 0 AJis ^2 3 0mMMB(Dn-i :t-iz> 

■9-^yr2 3 0 {c^ttsiBi^^aa^Jit ufe*)©!?*^.. i^nii^g^-r j:di3s 

WmMmU2 3 3 a, 2 3 3 b j&sMl^ ti S i: <fe JC> M@Ei^2 3 4 a, 2 3 
^felzji^ fifiiiil&'fb§0Sc:i:3E(St!§So 

{^2 5 0mmmm) 

Els 8{±s *l6li©^2 SCI^JSJ^^t^^S/t-f :t•^^:'tf■y::^®=Bliii&^t- 
o *^JiJl^SI©n'f 7" 2 3 0 B {is 0 2 3 ©||J|?l^S©Vt'f > 
•l?-^s'r2 3 0C:feftS-fe>-l?-g|j:feJ:tJftfS!I!HlK?fe^tl^n2<i> l^-©SM± 
{3?g^Ufe^©-^feSo lag^brv^)^JV^^s^ ■fe>-tMfP2 3 lai:-b>-t^-g|J23 1 
b SV^K:M«:SS!l^M^©^b#t»S^3M^r^bfe»5l•?>p<r -f 
^»6&-SS^SeC^A^M*$tltv^s. c:©j:3{Cs |qI-©SiS±K:am■fe>+^gp 
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04 OH:^ H-^OHlj^^ S^i-;i/2 3 5 ©mBS^fiK^feg^-To JtSlIlHlBS^ S^^— ;i/ 
2 3 514^ ifSaiHll^2 3 2s ^ 1 ©/"^-f ^t-fe 4 3 1 a J:t|;SJ|llE& 2 3 2 
gjiB/^i!t!fe^ODISl^^;^'f f ^"2 3 6 a, 2 3 6 b, 2 3 6 c, 2 3 6 dx ^ 
2©/^W' :t-fe>-t?-4 3 1 b fcH-aJUlfiS 2 3 2 t(DmB/mML^W\)^^^:^/( 
5^ 2 3 6 e, 2 3 6 f, 2 3 6 g, 2 3 6 hx 43 J;t;f:?^'f y ^ 2 3 6 a~ 2 3 6 

h©l^lf^ss^J^^r^^^$"J^IlIl^ 237 ^m^x^^^o -^^^ ;^'f >y5^ 2 3 a a 

~2 3 6 hiJi'afM^©J^lelSS2 3 7 its 2|c^W®^#^^Cffl^-r5%©-e& 
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3if5»Jiaii8S2 3 7ii. mmm^SSL HZX^X. y^2 3 6 a~2 3 
6 dS-r^T^DSA^^feaiK A»®^J^®*-r*o ^J^M-^SEL 2K:j: 

oT\ ^^-f 'y^^iZ 3 6 e~2 3 6 h ^SI-^T^ DSiP* fcttPi < 
o fzlzhs t^XOy^-i ^^5=- 2 3 6 a-2 3 6 h{4x I^BlftCPH b S d V> <fe 

(Dht^o ffS^hhs MMmn^ 2 3 7{±> ^ 1 0^^•1':t•fe>•^?■4 3 1 a, ^ 
2©/-«'f :t-fe>-b-4 3 1 b©V%-r*l*»-o<&^^bts d©^^ Ufe/^*-f :t-fe > 
■»J-i:H'«ilHl8S2 3 2 ;^'r'y^236a~236 

/t^;r-fe>i^-4 3 1a, /t>f :t-fe>i^4 3 1 bJ:M|oIB&2 3 2 ii©^lc;^^ 
y5^23 6 a~23 6 h ^Igtt S C i: tC ct ^ -C^JafliAsjfr C J: (il* S o t*^C 

W±x *ll«fg?l^^K:J:SJ:. /'S-f :t-lr>1f©«»>#;t3&sqj|gji:ft Ox ^2 5© 
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2 3 6 a-B 3 6 h tT S 2f:f§B^{ic:nK:lE«^ tiS :&V> 
o ftJ^HM-^SEL I0c^)il?;^-f 5/^2 3 6 a~ 2 3 6 h ^il^mf 5 J: 

o *^iil?^)ScD>^'f :t-fe>-y-^y7'2 3 ODCDiggS^^ttN ^2 6 ®^Ji?l^tl§0 
^^>'^^y y2 3 0 Ci:^^-C*So 7-2 3 0 CiiM«: 

:S;i^{is -feV-y-gPa 3 1a, 2 3 1 b uriBS^n-C 5 j^ffe So 

id^cmito-fe^-y-spa 3 1a, 2 3 ih^mmhrmmt^^i^^^^x. ssi 

C J: o > > -S SJ^S-® *® ^'f'^ t S * S o 

IB i: 1^ « o ^ m ^ It S c i: *5 1* § S o 
(^2 8 0gl2i?g^) 

o *^J|gJ^^®/t^:t-fe>-b-^s/ r2 4 Ott. ^2 3 0^Ji6JI^^®>''«'f 
^v^rZ 3 0 lc:^{t5-fe>i?-gP2 3 l:feJ:Wa!lHlK2 3 2 ti^n-fe 
^5/^241 :feJ:z;ftt-?iIllS&^ y 4 2 UtSV>K:|i«:S^^#l(i«laIli&l^ 

35iUt:v>So ■fe>-y-f->yr2 4 1 lCj5{tS^^fflM^2 13 a, -f^fflli#M^^ 
2 1 3b^J:T;^^«iig?2 1 4a, Mfii#IJSSi8^ 2 1 4bi:s tf^aHII^^^ :r 2 
4 2i:H:x 9 ^ ^ 4 3 J:or tit So 04 2 (b)tt 
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V^«^^ -b>iJ-gP2 3 1 i:Si-«!l|nlK^'y>2 4 2 i:§I^-<D»<g±t:0fig-r S 
h>{)S^^^HSIii::^di^o tfes S^5IS^^#ffl1®iai^ 2 3 3 a, 2 3 3 b43=tt;f 
^MBi^2 3 4 a, 2 3 4 b ^:)5)S7i'&b^V^:^^^)|^«|■T!feS„ b^b^b^ 
0S|cD/^*-f 7*2 4 Oa:> -fe>-b-^a'7'2 4 1 ;fe«t irtf«JIil]^^ y 7* 

2 4 2 3{)SSVNK:^«t5^^<*:||«(5II^(3?^fiK^lxrv>5fe»> 

So 

39f:fev ^jta«±{c-fe>i^^yr2 4 l:^3J:Vt^a!llaI8S^'y 

r2 4 2Si3jlbTV>**Sx 2fc|6BJ|{ic:tiK:|S^^tiS*©T!(i«iV>. 
*#liiSbx -feV+J-^f^yr 2 4 l±K:lt^x Wrm^m^^yz 4 2SlBiSbT*>cfc 

v^b^ Mtc. ^mm^^^yyz 4 2±K:it^x -b>i?-^y7'2 4 1 ^mmvx% 

Sfex yi'^4 3\zX^X'k>^)-9-^yy2 4 1 i:tha!llHlJ^^5':r2 4 2 
UVXl^^iifi. r7^^4 3 Klf^^Tx • ^J^U y K • TU-f (BGA) if 

■^i^iibT%a:v%o 

^fc> :*:|IJI?^®©/W;t-fe>-l^^yr2 4 Otis ^ 2 3 ©^JI5?^^©7tY :^ 
-te>i^5^y7'2 3 O^^s'T- • • r^t^Sfe bfc*>©tf *l6B5{i 

c:^^{^IS^^tl5^)©■e{±^v^o tzt^it^ ^ 9 A^'S.^ 2 7 ©mgJT^^®/^ :t 

•te>1?-5^5/:r2 30A~2 3 0Dx ^ S V^ Ji-f ttJ!J(^©^fiS© © f 7* - :t 
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t» CO ^ la 

1. m^n\^^m^mnf^t^t^i^^®t^ 

± IB MSs t ^ $ n ^ffiiS J: X 

2. i®>'"«-f *■b>•^^■K::fev^•c^ 

5 1» M © S ^ <b ^ -fr -5 ^ ^ * « % ® ^ ^ * ^ ^ =^ ^ ^ 

d k S i: -r 5 ;a- H2 > +^ o 
± 13 ffl ® J: ± 13 # ffl fiS « * ^ 5 ^ 1 © la ^ 2i > 

^ $ e> K: fit ^ "C V ^ 5 C fc; * iit 1^ i: f S / W > -y- o 
5.. SI*:S l©;t^;a-b>•y•K::feV^•C^ 

±13^^ 13 ^ ti J: 

^^ -5 c: ^ J: -r S >'W :t-l2 > 1?-o 
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j:8as4©BBi^s ±mmBomm. ±i^ms(Dmm. j&v±Bm7(Dmmo^ 

d i: It®: k -r S -f -k > ■l^ o 

8. W^]S4©;-?'f ;t■fe>i?■K::33V^■t^ 

C t S # t -r 5 A* -f :t -fe > i^- o 

9. ^^a4©n'f :t-fe>'■9■^3j3V^T^ 

±IB#M«i^ ±la^^@^ ±«3#M3«I^^ ±IB{tfflffi«^x ±iBMIi«^s ±IB 

±Mfflffi«?S fett±IB:ltffiiSB^©5 ■&v^•rl^*--:&^i±iB^«©«ffl±^c: 
^ It e> n t v> « c: § -r s / W ;t -b > t^ o 

10. tt^fe]S4©;N*i' :t-fe>i^-t33v>ts 

t s ift IK i: -r s w > -y- o 

11. 1 0 ©Axf ;a--fe>-y-{3:fev>t:> 

± 13^ 3 © IBM *s mi?t © IB t m o -cig It e> tx T v> s c: J: S i: r S 

12. ^^ai 0OA^':t•te>■y■K::feV^•r^ 
±ia#ffifi8®t^^©-iaJ{i±^Mfi8i:0ffiiaiAS|SS-^©P3^4^7!feS CI JtS 

13. »^ai 0 ©A^;^-fe>^^K:j3V^t:^ 
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16. m*]S4CD/'?'f :t•fe>1^■^c::fe^^•C^ 

le ± H ^ ^ n A ;t -fe > i?- 1 X 

^^iil ft v^ S A* 'f ;t -fe > 1^-5" y T-o 

18. ^^]R1 7 ©/-^-f ;t-fe>'y-^s'7'fcl:feV>t:x 

19. It5l<]^ 1 7 ©/t^';t-fe>-y-^y :7'K::feV>r> 

±fB#MSS^{iN ±IB^tffl@*fc{±±iBMSI®v^■r^^4f»^c©^^Si^^^^TV^S 
i: SWmi: -r S M ^ ;^ -fe > i?-^ «y T-o 
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2 0. 9 0/t^3^■fe>■^^-f■5/7•K:43Vvt^ 

S W t T V% S C a: S iRfg^ t -5 M :t -te > ■»?• ^ y r o 
2 1. «^]H 2 0 ©A^'^-feV-y-^^y 7'K::}3V>Tx 

2 2. ^^3® 1 9 ®M^2|--l2>1?-^s/7'K::feir">T> 

±^^mm^i±±mMm\zmm^n^ 

±mifmmm^\zmi^-^fitzifmmmBEwm'S!it. 
±mMmi!^i'izmm.^hs mmm^^r ^nmnrnwrn^t. 

* # t T v> -S C i: ^ t -r ^ / W ;t -fe > -l^-g^ r o 
2 3. ^*5 2 2cD;t'f :t-fe>-t?-^y 7•^3:feV^■C^ 

^ffii^^c}*, ±m0mi^i'\zmM^ ti^mEEifi±tmmmiiL0mmmiz§^^^ 
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* «tt l![ i: -r S M 21- -fe > i^- 5^ >y 7- o 
S# t r v^ s d ^ $!^.SS[ i: -r 5 ;W ;t-fe > -y-^ 7-0 

rztb.<D^mms.mt. 

L-C VN S C * 2l -r ^ M *-fe y 

2 6. 7cD;^*'^:t-fe>1^-^'y7•^;::fev^•C^ 

S ^ ^r^ S C i: i^St i: -r S /'f :t -k > 5^ 'J' 7- o 
2 7. »^]R2 6®A-f ;<^-fe>i^-^yr^i:}3^^r^ 
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t-C V^ 5 d i; <feiHfm i: f -5 A>f ^>fe T-o 

2 8. M^3S2 7 CD-'t^rt-b^iJ-f^^y 7*C:feV>rx 

iffla f S c k # it i: 1- S -< * -fe > -y- ^ »y :/ o 
^ ^ d t t -r -5 A -f :t -fe > -tJ- ^ 7*0 

3 0. 7®n-f r{c:fev^rx 

* j1*S± K: ^ *i -C ir^ -5 il i: S -r S ^ ;t -fe > -y- ^ y 7*0 

^ n T ^ c: i: S if#m i: -r -5 /I 'f ;t -fe > -y- ^ y 7*0 
3 2. 7 0.'^'f >^^■^^y7•^;:^V^r^ 
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12 & ti -r V > 5 d J: ^ iRf Sfc -r ^ / -f ;i-fe > -9- ^ y 7* o 
3 3. m^mZ 6(D/'i^:t±>V-^>yy\Z^\,^X^ 

3 4. m^miz^m^m^tmt^i^mmb. wi^miz±tEmm^mi^tmL 

tg± IS It ^ tv fc :t -fe > -tJ- i: s 

3 5. If:$3g3 4<Z)/W 3}-Hir>-tf^S{3^V%Tx 

^ * § ^ M * fe « AS @ ^ T V^ 5 C: ^ ^ !|t m 1" 5 ^ W :t -fe > +^ 

3 6. lf^JS3 4 0A'f :t-fe>i^-^g^C:feV^T^ 

c: i: S !|# Sfc J: r S / 1 :t -b > -y- H g o 

3 7. M^]@3 4 ©A-f :t-l2y•^^^BK::feV^Tv 
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V> S z: i: J: t S :j--fe > -b-^jlo 
38. SI^SS 4 0/W3^^2>•^^•^g{^:feV^r^ 

3 9. ^^J®3 4^D/t^3J--fe>■^^•^g(3:feV^t:^ 

40. Sf^^a 4©M'r3j-fel/-b-^|tlc::feV%Tx 

±IB/t >f :t -fe > 1^- ±fBthS!| 111 |5| - ® 5^ y r ± t IS ^ n T 43 t) 

41. ^^^3 7 ©/W;t•fe>■b•^»^z::feV^■C^ 

4 2. ^^:^3 6 ©n^';t-fe>-y-^gK:j5V%rx 



wo 2004/005908 PCT/JP2003/007593 

59 

± IB « ^ ^ t ^ ^ n fc ^ H m E EP An i: s 

± IB# ffl M s (S5[# ^ IS fiss t/f ± f B*r«i m JE in k: ■? n ^ ti m£E « r 

^ bt ^^ C: h -r S A* -r > -y-^So 

4 3. ^^JS4 2 0/W;t-b>-y-^aK:j3V^T^ 

4 4. ^«]fi3 7 0/t^:^-^^>■^?•^|tK::fe^^•Cx 
4 5. W^Jg4 4©/1'f ;4--fe>1?-agC:feVNT> 

n S^i^mflE aji^ b < S J: 5 K: ±fB^«i«tt#Mlll)2S5i(S«-^ ?fe^^-r S C 
4 6. m^m3 7 (D;^-^ :^^yvmmiz^\,^X^ 
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* t T V ^ s c a: § # ^ i: -r -s A ^ ^ -fe > t)- ^ a , 

fzuboMmmzmt. 

^ W U T ^^ 5 c $ ^^85: a: -r « 7 W ;t -fe > i^-^ it o 



wo 2004/00S908 



PCT/JP2003/007593 




wo 2004/005908 



PCT/JP2003/007593 



5/38 





wo 2004/005908 



PCT/JP2003/007593 




wo 2004/005908 



PCT/JP2003/007593 



8/38 














S 






\ 








>• 

• 



— ' — I 



wo 2004/005908 



PCT/JP2003/007593 



9/38 
FIG. 9 




102 Vm 



FIG. 10 

Vp 101 Rml Rpl Rp2 




wo 2004/005908 



PCT/JP2003/007593 



10/38 



FIG. 11 



VplOl 




102 Vm 



wo 2004/005908 



PCT/JP2003/007593 



11/38 

FIG. 12 



Vp 101 Rp2 




wo 2004/005908 



PCT/JP2003/007593 




13/38 



PCT/JP2003/007593 



FIG. 14 

Vp 101 Eml 




wo 2004/005908 



PCT/JP2003/007593 



14/38 

FIG. 15 




FIG. 16 




wo 2004/005908 



15/38 



PCT/JP2003/007593 



101 Vp 



FIG. 17 

Rp2 Rpl 



80 16 
i 




102 Vm 



101 Vp 




102 Vm Rm2 Rml 



wo 2004/005908 



PCT/JP2003/007S93 



16/38 



FIG. 19 




1 



wo 2004/005908 



PCT/JP2003/007593 



18/38 

FIG. 22 




^ / / > ^ ^ / y J ^ J ^ J / ^ J 



y / / / A/ / / / / ^ / ^ / ^ J ^ / 



J / / / / / rrr. 



10 
103 



10 
103 



wo 2004/005908 



22/38 



PCT/JP2003/007593 




wo 2004/005908 



PCT/JP2003/007593 




wo 2004/005908 



PCT/JP2003/007593 



24/38 




I 



wo 20O4/00S908 



PCT/JP2003/007593 



(a) 



25/38 

FIG. 29 



VplSfcHtVml 
O 



Vp2*fcf4Viii2 
O 




420 




430 



221*fcfi222 



Vpr*fcttVmr 
O 



(b) 



Vp2^fc«Vm2 r" 
O 



Vpl*fcttVml 
O ^ 




Vpr^fctiVnr 
o 



|y221A*fctt222A 



430 



410 




CVl*fc«CV2 

— o 



(c) 



Vp2Sfc|*Viii2 
o 



Vpl*fcf4Vml 
O 



— I Vpr*fcH:Vmr 
1 O 



430 



440 




221A*fctt222A 



CVl*fcJ4CV2 

— o 



wo 2004/005908 



PCT/JP2003/007593 

26/38 




wo 2004/005908 



PCT/JP2003/007593 



27/38 




wo 2004/005908 



PCT/JP2003/007593 



210- 



211 



28/38 



FIG. 32 



212 



213b 
213a 
214a 
214b 



210A- 



FIG. 33 



211 



m 



213b 
213a 
214a 
214b 



212 



wo 20O4/00S908 



PCT/JP2003/007593 



29/38 



212a- 



211a 



212b- ^ 



FIG. 34 

210B 



\ 



T77D 



211b 



V 



213b 
213a 
214a 
214b 

213d 
213c 
214c 
214d 



212- 



211a 



FIG. 35 

210C 
I— 



213b 

213a 

214a 

214b 
213c 

213d 



211b 



wo 2004/005908 



PCT/JP2003/007593 



30/38 



FIG. 36 



211 



ZZZZ2 



231- 



212 



233b 233a 



L 




234b 234a 



230 



232 



FIG. 37 



230A 



231- 



211 
212 




233b 233a 



C22ZZZ 




>>V >>>>>> 



234b 234a 



2Z 



232 



wo 2004/005908 PCT/JP2003/007593 

31/38 




wo 2004/005908 PCT/JP2003/007593 

32/38 




wo 2004/005908 



PCT/JP2003/007593 



33/38 




wo 2004/005908 



PCT/JP2003/007593 




wo 2004/005908 



35/38 



PCT/JP2003/007593 




wo 2004/005908 



36/38 



PCT/JP2003/007593 




wo 2004/005908 



37/38 



PCT/JP2003/007593 




wo 2004/005908 



PCT/JP2003/007593 



38/38 

FIG. 45 



VpllOl Rpl 




1102 Vm Rml 



FIG. 46 




INTERNATIONAL SEARCH REPORT 



Inteinational appllcaUon No. 

PCT/JP03/07593 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI' G01N27/327, G01N27/416 

According to Interoational Patent aasslficaUon (IFQ or to both national classification and IPC' 

■B. FIELDS SEARCHED ^ 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI' G01N27/26-27/49 



Documentation searched other than minimum documentation to the extent that such documents are included m the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroka Jitsuyo Shinan Koho 1994-2003 

Kbkai Jitsuyo Shinan Roho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with mdication, where appropriate, of the relevant passages 


Relevant to daim No. 


A 


JP 2002-168821 A (Matsushita Electric Industrial 
Co-, Ltd.), 

14 June, 2002 (14.06.02), 
Full text; Figs. 1 to 6 

& WO 02/044705 Al & EP 1256798 A 


1-48 


A 


JP 2001-330581 A (Matsushita Electric Industrial 
Co,, Ltd»)f 

30 November, 2001 (30.11.01), 
Full text; Figs. 1 to 3 
(Family: none) 


1-48 


A 


JP 2001-215208 A (NEC Corp.), 
10 August, 2001 (10.08.01), 
Full text; Figs. 1 to 6 
(Family: none) 


1-48 



I — I Further documents are listed m the contmuation of Box C. See patent family annex. 



Special categories of cited documents: 

document defining the general state of the ait wMcfa is not 

oonsideied to be of particular relevance 

eadier document but published on or after the international filing 

date 

docunient which may throw doubts on priority claim(s) or which is 
dted to establish the publication date of another dtation or other 
special reason (as specified) 

document lefening to an oral disclosure, use, exhibition or other 
means ' 

document published prior to the international fifing date but later 



later document published after the international filing date or 
priority date and not in conflict with the applicarion but dted to 
undeistand the prindple or theoiy undedying the invention 
document of particular relevance; the daimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
*^ document of particular relevance; the daimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the ait 
document member of the same patent family 



Date of the actual completion of the international search 
09 September, 2003 (09.09-03) 


Date of mailing of the mtemational search report 

30 September, 2003 (30.09.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Fbmi PCrASAy21Q (second sheet) (July 1998) 



m^mmt^r pct/j pos/o? 5 9 3 



A. moMt?>^w<D^m mmff^m d po ) 

Int.Cl^ G01N2 7/3 27, G01N27/416 



P3tsrffoS:*/Msej|5^ mmi^w^m dpo ) 



Int. Cl' G01N27/26-27/49 



B*H*ffl|l^<ail 1922-1996^ 

B*B<2rM^^^^<2i« 1971-2003¥ 

n:^mmm^Fsmm<t^m 1994-2003^ 

0*H^fflff^^<25fa 1996-200 3¥ 



JP 2002-168821 A(*&T®SEIIt5ic^*fc) 2002.06.14 

Ml- em 

& wo 02/044705 Al & EP 1256798 A 

JP 2001-330581 kmrmmm^^^m 2001.11.30 



1-48 



1-48 



TLj ffi^fc«i^35fcM«s^l^iei■ss:iOitt<ifeco:^:i^R(oaf§ff 

xm m^^m-) 
roj pSJcisM^. ftffi, s^^fcmxt-sxst 



09.09.03 



BBRin3tE««(0^B 



30.09. 03 



fi^mtmfr (I sA/j p) 

0 0-8 9 1 5 
*«fi5=f ftffl ESdSHHT i 4« 3 



2 J 



9 2 18 



SiSSf- 0 3-3 5 8 1-1 10 1 rtiH 3 2 5 1 



«I^PCT/I SA/2 10 mz^-i?) (19 9 8^7^) 



HflSfflHS-S- PCT/J PO 3/0 7 5 9 3 







mm-t?> 


A 


JP 2001-215208 A ( P *S^^*^^th) 2001. 08. 10 

mi -6m 


1-48 



«a;PCT/I SA/'2 1 0 («2'<-S^©tllSt) (1 9 9 8^7^) 



i 



(owsn) MNna 39Vd SlHi 



H 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



